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Description 

The invention relates to a luminaire comprising: 

a concave reflector having an optical axis, an optical 
centre on said axis, a light emission window, and a 
reflecting surface which surrounds the optical axis, 
is built up from plane facets, and has a plane of sym- 
metry, which facets 

are arranged in rows which each extend to the 
light emission window between first ptanes, and 
in addition 

are bounded by second planes which are sub- 
stantially parallel to one another and transverse 
to the first planes; 

means for accommodating an electric light source 
inside the reflector in a plane transverse to the plane 
of symmetry and in the optical centre. 

Such a luminaire is known from US 4,929,863. 

The known luminaire is rotationally symmetrical and 
suitable for forming a narrow beam from the light gen- 
erated by an electric lamp with a comparatively short 
light source. The luminaire may thus be used for illumi- 
nating buildings with a height of 1 00 m or more, such as 
towers. The known luminaire may also be used for light- 
ing large areas, such as sports stadiums, in that lumi- 
naires are positioned along the circumference. Because 
of the narrow beam, the luminaires do have to be placed 
on comparatively high masts of, for example, 50 m or 
more. 

The plane facets in the known luminaire are ar- 
ranged not only in rows which extend to the light emis- 
sion window while being bounded by first planes, but 
also in continuous circumferential bands which are 
bounded by parallel second planes which are perpen- 
dicular to the axis of the reflector. 

It is a limitation of the known luminaire that only a 
small portion of an object positioned at a comparatively 
small distance from the luminaire can be illuminated ow- 
ing to the narrowness of the beam, and only with a very 
high local illuminance, too high for many applications. 

It is an object of the invention to provide a luminaire 
of the kind described in the opening paragraph which is 
compact and suitable for providing a homogeneous and 
comparatively wide light beam. 

According to the invention, this object is achieved 
in that 

the first planes are mutually substantially parallel 
and substantially parallel to the plane of symmetry, 
and 

the second planes are substantially parallel to the 
optical axis. 

The luminaire forms a comparatively wide homoge- 



neous beam of the order of 30 to 45° in directions trans- 
verse to the plane of symmetry, also called "horizontal 
directions - hereinafter. This width is twice to three times 
as large as the width in the plane of symmetry, also 
5 called "vertical direction - hereinafter. When the lumi- 
naire is fitted with a lamp having a light source of high 
power, for example 1500-2000 W, it will as a result be 
highly suitable for illuminating areas such as sports 
grounds, such as, for example, (soccer) football 
w grounds and racecourses, from masts of comparatively 
small height, for example 25 to 35 m. However, when a 
reflector of a given dimension has comparatively few 
comparatively large facets, it can be used in conjunction 
with a light source of the same power for the same ap- 
is plication at a smaller height of, for example, 1 5 to 25 m. 
Alternatively, however, the luminaire may accommodate 
a light source of lower power such as, for example, 400 
to 1000 W, and be used from smaller heights of, for ex- 
ample, 10 to 20 m for interior lighting, for example, for 
20 lighting indoor sports halls for various applications. Light 
sources of comparatively low power, such as 100 W or 
less, may also be used in a luminaire of dimensions 
adapted to this light source. The luminaire may then be 
used, for example, for indoor lighting, for example in 
25 halls or rooms, for example office rooms. 

It is an advantage of the luminaire according to the 
invention that a given individual luminaire is capable of 
accommodating a very wide range of light sources of 
widely differing dimensions of the light source trans- 
30 verse to the plane of symmetry without the beam-form- 
ing properties being substantially impaired. On the other 
hand, a light source may be used in luminaires of differ- 
ent dimensions. 

In contrast to the known luminaire, whose reflector 
35 resembles a spider's web owing to its facets when 
viewed axially, the reflector of the luminaire according 
to the invention, when viewed axially, displays a pattern 
of substantially rectangular planes, except at the light 
emission window. In contrast to the known reflector, the 
40 first planes are not radial but parallel to one another and 
also parallel to the plane of symmetry, while the second 
planes are not perpendicular to, but parallel to the opti- 
cal axis. 

The reflector has points of intersection with the sec- 
45 ond planes in the plane of symmetry. In a favourable 
embodiment, these points of intersection lie on a curve 
having an axis and a focus in the optical centre, for ex- 
ample, on a parabola. The points of intersection may 
then lie at a first side of the optical axis on a first curve, 
so for example on a branch of a first parabola, and at the 
other side of the optical axis on a second curve different 
from the first, for example on a branch of another parab- 
ola, for example a parabola having a focus and a greater 
focal distance, said focus coinciding substantially with 
55 the optical centre. That portion of the reflector will then 
give a wider beam. Those skilled in the art may readily 
adapt the luminaire to the envisaged application through 
the choice of the curve(s) during design. 
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At a first side ot the optical axis, the points ot inter- 
section may lie on a first curve, for example a parabola 
branch, whose axis encloses an acute angle with the 
axis of the reflector, and possibly at the other side of the 
optical axis on a second curve whose axis encloses an 
acute angle of opposite sign with the axis of the reflector. 
The width of the beam in mainly vertical direction can 
be adjusted thereby and the beam may be made asym- 
metrical. 

A favourable property of the luminaire is that double 
reflections in the luminaire are avoided to a high degree. 
The luminaire has a high efficiency as a result of this. 

It is favourable when the reflector axis intersects a 
facet at an acute angle in the plane of symmetry, and at 
right angles in a plane transverse to the plane of sym- 
metry. It is counteracted thereby that the reflector throws 
back radiation onto the electric lamp. This enhances the 
reflector efficiency still further. Alternatively, the reflector 
axis may lie in a second plane so that there is no facet 
which is intersected by the axis, the axis on the contrary 
being tangent to two facets. The axis may also lie in a 
first plane, so that it is tangent to four facets. 

In an embodiment of the luminaire having central 
facets, i.e. facets which are intersected by the plane of 
symmetry, said central facets may have a dimension 
transverse to said plane which is equal to or greater than 
the length of the light source to be accommodated. Such 
facets may give the light emission window an oval basic 
shape. Alternatively, the light emission window may 
have a round basic shape, also in the presence of such 
central facets. 

In an alternative embodiment of the luminaire, the 
reflector has no central facets. The reflector axis then 
lies in a first plane. 

The reflector may have smaller facets locally, for ex- 
ample in a central region intersected by the axis, than 
elsewhere, for example around this region. The reflector 
then has an additional plane, in this region, for example 
an additional second plane, which does not extend out- 
side this region. Smaller facets in a central region have 
the result that the light beam formed by the reflector from 
the light of the lamp has a higher centre value than with- 
out these smaller facets. 

In a special embodiment, the reflector has in a plane 
through the axis transverse to the plane of symmetry 
points of intersection with the first planes which lie on a 
curve which has a focus substantially in the optical cen- 
tre, for example on a parabola. The light intensity distri- 
bution has a comparatively wide peak region in horizon- 
tal planes in this embodiment. 

The points of intersection in said plane transverse 
to the plane of symmetry may, however, be located on 
two parabola branches which each with their focal point 
are laterally moved away from the plane of symmetry. 
Thereby, the reflector can be made wide enough to ac- 
commodate a light source which would otherwise not fit 
into the reflector. 

It is also possible that the points of intersection in 



said plane transverse to the plane of symmetry are lo- 
cated on two parabola branches having a different focal 
distance. It is thereby achieved that the reflector gener- 
ates a light beam which is asymmetric in horizontal di- 
s rections. 

In a favourable embodiment, the facets adjacent the 
light emission window in the plane of symmetry just cov- 
er an angle p measured with the optical centre as the 
vertex, while the remaining facets in this plane just cover 
to an angle p ± 1 0%. In a modification thereof, the facets 
adjacent the light emission window in the plane through 
the optical axis and perpendicular to the plane of sym- 
metry just cover an angle y with the optical centre as the 
vertex, while the remaining facets in this plane just cover 
is an angle y ± 10%. The advantage of this embodiment 
and its modification is that the luminous flux increases 
in the top portion of the beam formed by the luminaire. 
The "top portion of the beam" is here understood to 
mean: all the light radiated at smaller angles to the op- 
20 tical axis than the angle at which half the maximum lu- 
minous flux is radiated. A favourable result of this is that 
fewer luminaires are required for illuminating a given 
field, or luminaires fitted with lamps of lower power. An- 
other result is that less light is radiated at comparatively 
25 great angles to the axis, which light could be unpleasant 
or dazzling. It is favourable when the facets all cover an 
identical or substantially identical angle in the plane of 
symmetry. It is equally favourable when the facets cover 
an identical or substantially identical angle in the plane 
30 through the axis and perpendicular to the plane ol sym- 
metry. The values of p and y vary with the chosen 
number of facets in the reflector. 

The luminaire may be used, for example, in a posi- 
tion in which the plane of symmetry is vertical. It is fa- 
35 vourable then to limit the emission of unreflected light 
above the reflector axis by means of a screen mounted 
above the axis in the reflector. This screen is positioned 
transversely to the plane of symmetry, at a distance from 
the optical axis. It may be light-absorbing at its side fac- 
40 ing away from the axis and reflecting at its side facing 
the axis. Depending on the inclination of the reflector, 
the screen may even substantially prevent radiation 
above the horizontal plane. 

The luminaire may accommodate an electric dis- 
45 charge lamp, for example a high-pressure discharge 
lamp with, for example, rare gas, mercury and metal hal- 
ides, in which the light source is a discharge path be- 
tween electrodes, but alternatively an incandescent 
lamp such as, for example, a halogen incandescent 
so tamp, in which the light source is a filament. The lamp 
may be entirely inside the reflector. It is favourable, how- 
ever, to have the lamp project through the reflector, so 
that the free ends of its current supply conductors are 
in a comparatively cold spot outside the reflector where 
55 they are less subject to corrosion. The efficiency may 
also benefit from this because in this case the means 
for accommodating the light source inside the reflector, 
such as a lampholder, cannot intercept light. 
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The reflector may be separable in the plane trans- 
verse to the plane of symmetry in which the lamp can 
be accommodated. This facilitates lamp insertion 

The reflector may be accommodated in a housing 
which may be closed off with a glass plate. Alternatively, 
however, the reflector itself may be, or may be a portion 
of, the outside of the luminaire. 

It is also possible for an electric light source to be per- 
manently incorporated in the means for accommodating 
a light source inside the reflector. The photometric prop- 
erties of the luminaire in fact remain unaffected thereby. 

Embodiments of the luminaire according to the in- 
vention are shown in the drawing, in which 

Fig. 1 shows a first embodiment in axial view; 
Fig. 2 is a cross-section of the reflector taken on II- 
II in Fig. 1; 

Fig. 3 is a plan view of the reflector according to III 
in Fig. 1; 

Fig. 4 is a cross-section as in Fig. 2 of an alternative 
embodiment; 

Fig. 5 is the light distribution diagram of the first em- 
bodiment, measured in the plane of Fig. 2; 
Fig. 6 is the light distribution diagram of the first em- 
bodiment measured in a plane through the axis 2 
and perpendicular to the plane of Fig. 2; 
Fig. 7 is the light distribution diagram of the first em- 
bodiment with a different light source, measured in 
the plane of Fig. 2; 

Fig. 8 is the light distribution diagram of the first em- 
bodiment with the same light source as in Fig. 7, 
measured in a plane through the axis 2 and perpen- 
dicular to the plane of Fig. 2; 
Fig. 9 is an axial elevation of a further embodiment 
of the reflector; 

Figs. 10 and 11 are elevations taken on X and XI in 
Fig. 9; 

Fig. 12 is the light distribution diagram in the plane 
of drawing of Fig. 10; 

Fig. 13 is the light distribution diagram in the plane 
of drawing of Fig. 11; 

Fig. 1 4 is an axial elevation of a fu rther embodiment 
of a reflector, 

Figs. 1 5 and 1 6 are side elevations taken on XV and 
XVI in Fig. 14; 

Fig. 1 7 shows the reflector of Fig. 1 4 in perspective 
view; and 

Figs. 18 and 19 are light distribution diagrams ob- 
tained with a lamp in the reflector of Fig. 14, in the 
plane of Fig. 15 and of Fig. 16, respectively. 

The luminaire of Figs. 1 , 2 and 3 comprises a con- 
cave reflector 1 with an optical axis 2, an optical centre 
2' on the axis, a light emission window 3 and a reflecting 
surface 5 surrounding the optical axis, built up from 
plane facets 4 and having a plane of symmetry 6. The 
facets are arranged in rows 7 which each extend be- 
tween first planes 8 towards the light emission window 



3. The facets are also bounded by second planes 9 
which are mutually substantially parallel and transverse 
to the first planes 8. 

The luminaire comprises means 30 for holding an elec- 
s trie light source 3V inside the reflector in a plane trans- 
verse to the plane of symmetry 6 and in the optical cen- 
tre 2V In the embodiment drawn, these means are 
formed by two lampholders which can each accommo- 
date a lamp cap of a double-capped electric lamp. Al- 
io ternative embodiments, however, may be designed for 
the use of a single-capped lamp. 

The first planes 8 are mutually substantially parallel, 
and substantially parallel to the plane of symmetry 6. 
The second planes 9 are substantially parallel to the op- 
ts tical axis 2. The luminaire drawn has a housing 15. The 
light emission window 3 in the embodiment shown has 
an oval basic shape with its greatest diameter trans- 
verse to the plane of symmetry. 

In the plane of symmetry 6, the reflector 1 has points 
20 of intersection 41 (Fig. 2) with the second planes 9. 
These points lie on a curve 411 having an axis 412 and 
a focus 413 which coincides substantially with the opti- 
cal centre 2' of the reflector. This curve is not drawn in 
the Figure since it would run very closely alongside the 
25 facets given the scale used and would render the draw- 
ing less clear. 

In the plane of symmetry 6 (Fig. 2) at a first side 10 
of the optical axis 2, the reflector 1 has points of inter- 
section 41 with the second planes 9, which points lie on 
30 a first curve 41 1 , in the Figure on a branch of a parabola 
with y 2 = 4*50.5x, and at the other side 11 of the optical 
axis 2 points of intersection 42 with the second planes 
9, which points lie on a second curve 421 with an axis 
422 and a focus 423 different from the first curve 411. 
35 The second curve in the Figure is a branch of a parabola 
with y 2 = 4*51 .5x. The focus coincides substantially with 
the optical centre. 

The axis 2 of the reflector 1 intersects a facet 40 at 
an acute angle in the plane of symmetry 6 (Fig. 2) and 
40 at right angles in a plane transverse to the plane of sym- 
metry (Fig. 3). 

The drawn reflector 1 is tangent to a parabola 20, 
in the Figure with y 2 = 4*62.5x, in a plane through the 
axis 2 and transverse to the plane of symmetry 6 (Fig. 
45 3). In the embodiment shown, the focuses of the parab- 
olas coincide or substantially coincide. 

Within the circle in Fig. 2 which indicates the con- 
tours of the electric high-pressure discharge lamp 31 to 
be accommodated, a smaller circle 3V is shown which 
so represents the light source of the lamp, i.e. the dis- 
charge arc. This arc is shifted away from the centre of 
the lamp 31 owing to convection flows during operation. 
The Figure shows the position of the arc when the axis 
2 encloses an angle a of 65° with the vertical V. The arc 
55 31 * is then perpendicularly above the centreline (not 
shown) of the lamp 31 . The arc thus passes through the 
optical centre. Said angle a is the average of the incli- 
nation angles for which the luminaire drawn was de- 
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signed. For illumination of a field immediately below the 
suspension point of the luminaire, a smaller angle a will 
be set, and a greater one for a field further removed. 
Light ray a is the ray with the highest direction which can 
leave the luminaire without previous reflection on the re- 
flector, because a screen 50 is present in the reflector 
(see also Figs. 1 and 3). The ray remains below the hor- 
izontal H in the envisaged operational position of the lu- 
minaire. As a result, the luminaire causes little or no 
stray light. 

In Fig. 4, the facets 4' in the plane of symmetry 6 at 
a first side 10 of the optical axis 2 have points of inter- 
section 4V with the second planes 9, which points lie on 
a first curve 41V. The axis 412' thereof encloses an 
acute angle with the axis 2 of the reflector 1 . The facets 
4' at the other side 11 of the optical axis have points of 
intersection 42* with the second planes 9, which points 
lie on a second curve 42 V whose axis 422' encloses an 
acute angle of opposite sign with the axis 2 of the reflec- 
tor. 

The focuses 41 3\ 423' substantially coincide in the 
optical centre 2'. 

The luminaire of Figs. 1-3 was used with a 2 kW 
metal halide discharge lamp with a discharge arc of 110 
mm length, i.e. a length corresponding to the width of 
the facets through the plane of symmetry. Figs. 5 and 6 
show the measured distribution of the light intensity of 
the luminaire. Fig. 5 shows that the maximum light in- 
tensity is obtained at an angle of 65° to the vertical. Sub- 
stantially no light is emitted horizontally (90° to the ver- 
tical). The distribution is symmetrical up to the smaller 
angles to the vertical, where the screen 50 (Fig. 2) adds 
light to the beam which would otherwise be lost to the 
given application, ground illumination, because it would 
be radiated upwards. The screen may be omitted in the 
application for, for example, the illumination of wide 
buildings of small height. The beam has a width of 2 x 
7.5° in the vertical plane at the area of half its maximum 
intensity. 

Fig. 6 shows the light intensity distribution in the hor- 
izontal plane through the axis of the luminaire. The hor- 
izontal beam width is 2 x 22°, three times that of the 
vertical. 

A field of 68 x 105 m 2 was illuminated from four 
masts of 32 m height, each mast carrying ten luminaires 
as shown in Figs. 1 -3, each containing a 2 kW metal 
halide lamp and provided with a front plate with wire 
mesh. The illumination values of Table 1 were obtained 
in that the luminaires were aimed at different positions. 



Table 1 



| (ix) 




EWE 


420 


0.85 


0.94 


460 


0.67 


0.8 


480 


0.55 


0.72 



In the Table, E is the average, E max the maximum, 
and E m | n the minimum illuminance. 

The Table shows that a high average illuminance E 
of 420 lux is obtained with a very high homogeneity: high 

s ratios in the second and the third column. Even a 10% 
higher illuminance E of 460 Ix can be realised with a 
homogeneity which is very acceptable in practice. The 
third row of numbers in the Table shows how great the 
flexibility is in the design of a lighting installation in which 

10 the luminaire according to the invention is used. Even 
at a 15% higher average illuminance than the first one 
a reasonable homogeneity is still achieved which satis- 
fies the recommendations valid internationally for sports 
grounds. 

is The luminaire shown has a high efficiency of 80% 
in spite of the use of a front plate with metal wire mesh. 
The reflector was made from specularly reflecting ano- 
dized aluminium with a reflectivity of 0.86, i.e. 86% of 
the incident light is reflected. The light loss owing to ab- 

20 sorption by the reflector in this luminaire is 9% of the 
generated light. Reflections and absorption caused by 
the front plate leads to a light loss of approximately 8% 
of the quantity of incident light. Furthermore, the wire 
mesh accounts for approximately 4.5% loss of the light 

25 issuing through the front plate. This clearly shows that, 
since the luminaire efficiency is 80%, multiple reflections 
inside the luminaire, which would give additional losses, 
are avoided to a high degree. 

The light distributions of Figs. 7 and 8 were obtained 

30 with an 1 800 W discharge lamp having an arc of 25 mm 
length as the light source, i.e. a length corresponding to 
less than one quarter the width of the facets through the 
plane of symmetry. The vertical beam width is 2 x 8°, 
the horizontal beam width 2 x 21°. The efficiency of the 

35 luminaire is 80% again, also with this light source which 
is much shorter than the former one. 

The horizontal beam width obtained with this light 
source of small horizontal dimension compared with the 
horizontal beam width in the same reflector obtained 

40 with the said much longer light source with a horizontal 
dimension of 110 mm illustrates the light-spreading ef- 
fect of the plane facets. A relative enlargement of the 
facets relative to the light source leads to a widening of 
the beam. 

45 in Figs. 9, 10 and 11, parts of the reflector 51 cor- 
responding to parts in Figs. 1 , 2 and 3 have reference 
numerals which are 50 higher than in the latter Figures. 

The optical axis 52 of this reflector lies in a second 
plane 59, so that there is no facet which is intersected 

so perpendicularly by the axis, and also in a first plane 58. 
As a result, there are four facets tangent to the axis. 
Within a region 55* intersected by the optical axis, the 
reflector shown has additional planes, in the Figure two 
additional planes 59', which each extend over two rows 

55 57. Smaller facets 54' have been formed thereby 

The reflector is separable in the plane 62 transverse 
to the plane of symmetry 56 in which the lamp can be 
accommodated. The light emission window 53 of the re- 
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flector is of substantially equal width in directions trans- 
verse to one another and thus has a substantially round 
basic shape. 

In the plane of symmetry 56, the reflector 51 is tan- 
gent to a parabola 461 with an axis 462 and a focus 463 
in the optical centre 52\ and in a plane through the axis 
52 and transverse to the plane of symmetry to a curve, 
in the Fig. a parabola 70, with a focus which coincides 
substantially with the optical centre. 

A high-pressure discharge lamp with a discharge 
arc of 25 mm length was accommodated in a luminaire 
provided with the reflector 51 with a screen 100 present 
therein. The lamp consumed a power of 1775 W. The 
light distribution of the light beam formed by the lumi- 
naire was measured with the luminaire enclosing an an- 
gle of 45° with the vertical. It is apparent from Fig. 12 
that the beam has a width of 18,5° in the plane of sym- 
metry, and from Fig. 13 that it has a width of 45° in the 
plane through the axis and perpendicular to the plane 
of symmetry. 

The luminaire has an efficiency of 80%. 
A 250 W high-pressure discharge lamp with a dis- 
charge arc of 27 mm length was used in a luminaire 
which had only 0.7 time the size of the former luminaire 
and a light emission window of only 28 cm in diameter. 
The luminaire created a light beam containing 80% of 
the light generated by this lamp with its comparatively 
great arc length. 

In Figs. 14- 17, components corresponding to those 
of Fig. 1 have reference numerals which are 100 higher. 
The luminaire reflector shown has facets 104' adjacent 
the light emission window 103 in the plane of symmetry 
106. The reflector has facets 104" adjacent the light 
emission window 103 in the plane through the axis 102 
and perpendicular to the plane of symmetry 106. The 
remaining facets of the reflector have been referenced 
1 04. In the plane of symmetry 1 06, as is the case in Fig. 
10, the reflector is tangent to a parabola whose focus 
lies in the optical centre 102' (Fig. 15). The reflector is 
also tangent to a parabola in the plane through the axis 
102 and perpendicular to the plane of symmetry (Fig. 
16), as is the reflector of Fig. 11 , which parabola has its 
focus in the optical centre. 

The facets 104' (Fig. 15) just cover an angle p with 
a vertex in the optical centre 102*. The other facets 104 
in this plane just cover an angle P ± 10% , in the Fig. 
exactly the angle p. 

The facets 1 04" (Fig. 1 6) just cover an angle y with 
a vertex in the optical centre 102', the other facets 104 
in this plane just an angle y± 10%. In the Figure, these 
facets again just cover the angle y. 

A luminaire with this reflector was provided with the 
high-pressure discharge lamp mentioned above with a 
discharge arc of 25 mm and a power of 1775 W. The 
luminaire was closed off with a glass plate with a metal 
wire grating. The light distribution in the beam generated 
by the lamp and the luminaire is shown in Figs. 18 and 
19, the luminaire being pointed downwards with its op- 



tical axis at an angle of 45° to the perpendicular. 

In the plane of symmetry (Fig. 18), the vertical 
plane, the beam has a maximum luminous intensity l max 
of 5260 cd/klm for a half-value width, i.e. the angle be- 

5 tween the directions in which 0.5 l max is emitted, of 
1 3.6°, the vertex being in the optical centre. The flanks 
of the curve are steep and the base is low, higher in the 
case of the smaller angles than in the case of the greater 
angles owing to the presence of the screen 1 50 whereby 

10 the field to be illuminated receives extra light which 
would otherwise be lost for useful purposes. The low lu- 
minous intensity at greater angles demonstrates the low 
glare risk. The beam has a width of 30° in the plane 
through the axis and perpendicular to the plane of sym- 

is metry. Apart from the effect of the screen 1 50, the beam 
has a high degree of symmetry. The efficiency of the 
luminaire is 80%. 



20 Claims 



1. A luminaire comprising: 

a concave reflector (1) having an optical axis 
(2), an optical centre (2 1 ) on said axis, a light 
emission window (3), and a reflecting surface 
(5) which surrounds the optical axis, is built up 
from plane facets (4), and has a plane of sym- 
metry (6), which facets 

are arranged in rows (7) which each extend 
to the light emission window (3), between 
first planes (8), and in addition 
are bounded by second planes (9) which 
are substantially parallel to one another 
and transverse to the first planes (8); 

means (30) for accommodating an electric light 
source (31 ') inside the reflector (1) in a plane 
transverse to the plane of symmetry (6) and in 
the optical centre (2'), 

characterized in that 

the first planes (8) are mutually substantially 
parallel and substantially parallel to the plane 
of symmetry (6), and 

the second planes (9) are substantially parallel 
to the optical axis (2). 



25 



30 



35 



40 



45 



50 

2. A luminaire as claimed in Claim 1 , characterized in 
that in the plane of symmetry (6) the reflector (1) 
has points of intersection (41) with the second 
planes (9), which points lie on a curve (411) having 

55 an axis (41 2) and a focus (41 3), which focus lies in 
the optical centre (2'). 

3. A luminaire as claimed in Claim 2, characterized in 
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that at a first side (10) of the optical axis (2) the 
points of intersection (41) lie on a first curve (411), 
and at the other side (11) of the optical axis (2) on 
a second curve (421 ) with an axis (422) and a focus 
(423) which is different from the first curve (411), 
said focus (423) coinciding substantially with the 
optical centre (2'). 

4. A luminaire as claimed in Claim 1 or 2, character- 
ized in that the axis (2) of the reflector (1 ) intersects 
a facet (40) at an acute angle in the plane of sym- 
metry (6), and at right angles in a plane transverse 
to the plane of symmetry. 

5. A luminaire as claimed in Claim 1 or 2, character- 
ized in that in a plane through the axis (2) and per- 
pendicular to the plane of symmetry (6) the reflector 
(1) is tangent to a curve (20) which has a focus 
which coincides substantially with the optical centre 
(2'). 

6. A luminaire as claimed in Claim 1 or 2, character- 
ized in that the optical axis (52) lies in a second 
plane (59). 

7. A luminaire as claimed in Claim 1 , 2 or 6, charac- 
terized in that the optical axis (52) lies in a first plane 
(58). 

8. A luminaire as claimed in Claim 1 or 2, character- 
ized in that the reflector (51 ) has an additional plane 
(59') within a region (55') intersected by the optical 
axis (52). 

9. A luminaire as claimed in Claim 2, characterized in 
that the facets (104') adjacent the light emission 
window (103) in the plane of symmetry (106) just 
cover an angle p with a vertex in the optical centre 
(1 02'), while the other facets (1 04) in said plane just 
cover an angle p ± 10%. 

10. A luminaire as claimed in Claims 5 and 9, charac- 
terized in that the facets (104 B ) adjacent the light 
emission window (1 03) in the plane through the axis 
(102) and perpendicular to the plane of symmetry 
(1 06) just cover an angle y with a vertex in the optical 
centre (102'), while the other facets (104) in said 
plane just cover an angle y ± 1 0%. 

11. A luminaire as claimed in Claim 1 or 2, character- 
ized in that the reflector (51) is separable in the 
plane (62) transverse to the plane of symmetry (56) 
in which the lamp can be accommodated in means 
(80). 

12. A luminaire as claimed in any one of the preceding 
Claims, characterized in that a screen (50) is ar- 
ranged transversely to the plane of symmetry (6) at 



a distance from the optica! axis (2) for restricting the 
emission of unreflected light. 



5 Patentanspruche 

1. Leuchte mit: 

einem konkaven Reflektor (1) mit einer opti- 
io schen Achse (2), einem optischen Zentrum (2*) 

auf der genannten Achse, einem Lichtaustritts- 
fenster (3) und einer die optische Achse umge- 
benden, aus ebenen Facetten (4) aufgebauten, 
reflektierenden Oberflache (5) mit einer Sym- 
is metrieebene (6), wobei diese Facetten 

in Reihen (7) angeordnet sind, die sich je- 
weils zwischen ersten ebenen Flachen (8) 
zum Lichtaustrrttsfenster (3) hin erstrecken 
20 und zudem 

durch zweite ebene Flachen (9) begrenzt 
werden, die im wesentlichen parallel zuein- 
ander und quer zu den ersten ebenen Fla- 
chen (8) liegen; 

Mitteln (30) zum Aufnehmen einer elektrischen 
Lichtquelle (3V) innerhalb des Reflektors (1) in 
einer Ebene quer zu der Symmetrieebene (6) 
und in dem optischen Zentrum (2 l ), 

dadurch qekennzeichnet , daf3 

die ersten ebenen Flachen (8) im wesentlichen 
parallel zueinander und im wesentlichen paral- 
35 lei zu der Symmetrieebene (6) liegen und 

die zweiten ebenen Flachen (9) im wesentli- 
chen parallel zu der optischen Achse (2) liegen. 

2. Leuchte nach Anspruch 1 , dadurch gekennzeich- 
40 ne^ daB der Reflektor (1) in der Symmetrieebene 

(6) Schnittpunkte (41) mit den zweiten ebenen Fla- 
chen (9) hat, wobei diese Punkte auf einer Kurve 
(411) mit einer Achse (412) und einem Brennpunkt 
(41 3) liegen, welcher Brennpunkt im optischen Zen- 
45 trum (2 1 ) liegt. 

3. Leuchte nach Anspruch 2, dadurch qekennzeich- 
net, daB die Schnittpunkte (41 ) an einer ersten Sei- 
te (1 0) der optischen Achse (2) auf einer ersten Kur- 

50 ve (411) liegen und an der anderen Seite (11) der 
optischen Achse (2) auf einer zweiten, von der er- 
sten Kurve (41 1 ) abweichenden Kurve (421) mit ei- 
ner Achse (422) und einem Brennpunkt (423) lie- 
gen, welcher Brennpunkt (423) im wesentlich mit 
55 dem optischen Zentrum (2') zusammenfallt. 

4. Leuchte nach Anspruch 1 Oder 2, dadurch qekenn- 
zeichnet, daB die Achse (2) des Reflektors (1 ) in der 
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Symmetrieebene (6) eine Facette (40) in einem 
spitzen Winkel schneidet und rechtwinklig in einer 
Ebene quer zu der Symmetrieebene. 

5. Leuchte nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet , daB der Reftektor (1 ) in einer Ebene durch 
die Achse (2) und senkrecht zu der Symmetrieebe- 
ne (6) eine Kurve (20) beruhrt, die einen Brenn- 
punkt hat, der nahezu mit dem optischen Zentrum 
(2') zusammenfallt. 

6. Leuchte nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet , daB die optische Achse (52) in einer zwei- 
ten ebenen Flache (59) liegt. 

7. Leuchte nach Anspruch 1 , 2 oder 6, dadurch ge- 
kennzeichnet , daB die optische Achse (52) in einer 
ersten ebenen Flache (58) liegt. 

8. Leuchte nach Anspruch 1 oder 2, dadurch qekenn- 
zeichnet , daB der Reflektor (51 ) innerhalb eines Be- 
reiches (55'), der von der optischen Achse (52) 
durchschnitten wird, eine zusatzliche ebene Flache 
(59') hat. 

9. Leuchte nach Anspruch 2, dadurch gekennzeich- 
net . daB die dem Lichtaustrittsfenster (103) be- 
nachbarten Facetten (104') in der Symmetrieebene 
(106) genau einen Winkel p mit einem Scheitel- 
punkt im optischen Zentrum (102') uberdecken, 
wahrend die anderen Facetten (1 04) in der genann- 
ten Ebene genau einen Winkel P ± 10% uberdek- 
ken. 

10. Leuchte nach Anspruch 5 und 9, dadurch gekenn- 
zeichnet , daB die dem Lichtaustrittsfenster (103) 
benachbarten Facetten (104") in der Ebene durch 
die Achse (102) und senkrecht zur Symmetrieebe- 
ne (106) genau einen Winkel y mit einem Scheitel- 
punkt im optischen Zentrum (102') uberdecken, 
wahrend die anderen Facetten (104) indergenann- 
ten Ebene genau einen Winkel y ± 10% Qberdek- 
ken. 

11. Leuchte nach Anspruch 1 oder 2, dadurch qekenn- 
zeichnet , daB der Reflektor (51) in der Ebene (62) 
quer zu der Symmetrieebene (56), in der die Lampe 
in Mittel (80) aufgenommen werden kann, teilbar ist. 

12. Leuchte nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet , daB zum Begrenzen 
der Emission von nicht reflektiertem Licht eine Ab- 
schirmung (50) in einem Abstand von der optischen 
Achse (2) quer zur Symmetrieebene (56) angeord- 
net ist. 



Revendlcations 

1 . Appareil d'eclairage comportant: 

5 un reflecteur concave (1 ) presentant un axe op- 

tique (2), un centre optique (2') situe sur ledit 
axe, une fenetre de sortie de lumiere (3) et une 
surface reflechissante (5) entourant I'axe opti- 
que, constituee de facettes planes (4) et pre- 

10 sentant un plan de symetrie (6), lesdites facet- 

tes 

etant ordonnees en rangees (7) s'etendant 
chacune entre des premiers plans (8) vers la 
fenetre de sortie de lumiere (3) et en outre 
is etant limitees par des deuxiemes plans (9) 

s'etendant sensiblement de facon mutuelle- 
ment parallele et transversa lement aux pre- 
miers plans (8), 

des moyens (30) pour recevoir a I'interieur du 
20 reflecteur une source lu mine use electrique 

(3V) dans un plan s'etendant transversal ement 
au plan de symetrie (6) et dans le centre opti- 
que (2'), 

25 caracterise" en ce que 

les premiers plans (8) s'etendent sensiblement 
de facon mutuellement parallele et de facon 
sensiblement parallele au plan de symetrie (6), 
30 et en ce que 

les deuxiemes plans (9) s'etendent de facon 
sensiblement parallele a I'axe optique (2). 

2. Appareil d'eclairage selon la revendication 1 , carac- 
35 terise en ce que dans le plan de symetrie (6) le re- 
flecteur (1) pr6sente des points d'intersection (41) 
avec les deuxiemes plans (9), lesdits points se si- 
tuant sur une courbe (411 ) presentant un axe (412) 
et un foyer (41 3), ledit foyer se situant dans le centre 

40 optique (2'). 

3. Appareil d'eclairage selon la revendication 2, carac- 
t6ris6 en ce que d'un premier c6te (10) de I'axe op- 
tique (2) les points d'intersection (41) se situent sur 

45 une premiere courbe (411) et en ce que de I'autre 
c6te (11) de I'axe optique (2) ils se situent sur une 
deuxieme courbe (421) presentant un axe (422) et 
un foyer (423) qui est different de la premiere cour- 
be (411), ledit foyer (423) coTncidant sensiblement 

50 avec le centre optique (2'). 

4. Appareil d'eclairage selon la revendication 1 ou 2, 
caracterise" en ce que I'axe (2) du reflecteur (1 ) en- 
trecoupe une facette (40) sous un angle aigu dans 

55 |e plan de symetrie (6) et perpendiculairement dans 
un plan s'etendant transversalement au plan de sy- 
metrie. 
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5. Appareil d'eclairage seton la revendication 1 ou 2, 
caracterise en ce que dans un plan traversant Paxe 
(2) et s'etendant perpendiculairement au plan de 
symetrie (6) le reflecteur (1 ) est tangent a une cour- 

be (20) qui presente un foyer coincidant sensible- 5 
ment avec le centre optique (2'). 

6. Appareil d'eclairage selon la revendication 1 ou 2, 
caracterise en ce que I'axe optique (52) se situe 
dans un deuxieme plan (59). 10 

7. Appareil d'eclairage selon la revendication 1 , 2 ou 
6, caracterise en ce que I'axe optique (52) se situe 
dans un premier plan (58). 

75 

8. Appareil d'eclairage selon la revendication 1 ou 2, 
caracterise en ce que le reflecteur (51 ) presente un 
plan additionnel (59') situe a I'interieur d'une zone 
(55') entrecoupee par I'axe optique (52). 

20 

9. Appareil d'eclairage selon la revendication 2, carac- 
terise en ce que dans le plan de symetrie (106) les 
facettes (104*) contigues a la fenStre de sortie de 
lumiere (103) couvrent justement un angle p pre- 
sentant un sommet dans le centre optique (102'), 25 
alors que dans ledit plan les autres facettes (104) 
couvrent justement un angle p ± 10%. 

10. Appareil d'eclairage selon les revendications 5 et 9, 
caracterise en ce que dans le plan traversant I'axe 30 
(102) et s*6tendant perpendiculairement au plan de 
symdtrie (106) les facettes (104°) contigues a la fe- 
nfitre de sortie de lumiere (1 03) couvrent justement 

un angle ypr6sentant un sommet dans le centre op- 
tique (102'), alors que dans ledit plan les autres fa- 35 
cettes (104) couvrent justement un angle y± 10%. 

11. Appareil d'eclairage selon la revendication 1 ou 2, 
caract6ris6 en ce que le reflecteur (51 ) est separa- 
ble dans le plan (62) s'etendant transversalement 40 
au plan de symetrie (56) dans lequel la lampe peut 
etre re5ue dans des moyens (80). 

12. Appareil d'eclairage selon Tune quelconque des re- 
vendications pr6cedentes. caracterise en ce qu'un 45 
6cran (50) est dispose transversalement au plan de 
symetrie (6) a une distance espac6e de I'axe opti- 
que (2) pour limiter remission de lumiere non r6fl6- 
chie. 
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